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2008 Wenchuan M8. 0 earthquake are studied. Some results are as follows: D
A background gap of M—=5. 0 earthquakes formed in the area of Longmenshan
fault zone and its vicinity 38 years before the 2008 Wenchuan earthquake. A
seismogenic gap of M| —>4. 0 earthquakes appeared in the same area 6. 5 years
prior to the Wenchuan earthquake. It is noticed that one year before the Wen-
chuan earthquake some particular earthquakes with M, 4. 0—5. 0 occurred suc-
cessively in Longmenshan fault zone and its two end regions, and the original
gap was reduced. @ Western China mainland and its adjacent area has been in
the seismically active period since 2001, while the inner land of China is seismi-
cally inactive, with remarkable quiescence of M—=>7. 0, M—=>6.0 and M>=5. 0
earthquakes. @ The activity of M=7. 0 earthquakes in the South—North Seis-
mic Zone showed temporally quasi-cyclic variation and spatial migration from
south to north. The occurrence of the Wenchuan earthquake itself followed this
feature. @ A quiescence area of M—=7. 0 earthquakes formed in the middle and
northern part of the South—North Seismic Zone since 1988 and the Wenchuan
earthquake occurred in it. & The seismic activity obviously strengthened and a
doughnut-shape pattern of M >4, 6 earthquakes appeared in the middle and
southern part of the South—North Seismic Zone after the 2003 Dayao, Yunnan,
earthquake. Sichuan province and its vicinity in the middle of the doughnut-
shape pattern were obviously quiescent. In the same time, earthquake swarms
were often seen and showed heterogeneous temporal and spatial distribution. A
swarm gap appeared in the quiet area of M4. 6 earthquakes and the Wenchuan
earthquake occurred just on the margin of the gap. Earthquake swarms occurred
quite frequently during the 8 months before Wenchuan earthquake. ® Quies-
cence of M| >4, 0 earthquakes appeared in Qinghai—Xizang block 7 months be-
fore Wenchuan earthquake and the quiescence state gradually disappeared since
13 January 2008. Before the Wenchuan earthquake the quiescence area reduced
to the region of Bayankala block and the Wenchuan mainshock occurred just in
eastern boundary zone of the block. A belt of M| =3. 0 earthquakes striking in
NW-SE direction, which obliquely crosses to the Longmenshan fault zone,
formed 3 months before the Wenchuan earthquake in the seismogenic gap.

Key words: Wenchuan earthquake; background gap; seismogenic gap; earth-
quake swarm; seismic belt; earthquake quiescence

518

2008 4E 5 H 12 H P Bc)1] (30, 95°N; 103, 40°E) &4 M8, 0 i, BIFIRE 14 km

O HEZEHEIPAE 9 4 HBE AR

iR B4, 2008). 5K 55 45 (2008) F F 4 BKKC il 1 & il 10 S o o A A LB A U7 A8 i o ik W)
XK M AR S LA 3 oy 3 L e s A L W A A MR . K R M AR B bR A MR A O 4. 4
X 10 Nem, BN MyS8. 3, MmN F 72k 60—80 s. XIKMEE MK T 69000 £ A5E
7=, 18000 £ AR, LA 8451 1270V, 1 B KM AN BT M =% . 158

Mo AR, AVROBRE. iR, AT X2 X RMERK 8 HARERM. AHE

http://www.dizhenxb.org.cn



608 H = Ea {1 31 &

SESRET I R A O B KR TR R

AR SCNH TR SR, RGOS T IO M RE HAS [R) 5 A R AR R W B B . AN X
SRS SRR AL BRI R T s AR H S (E R MR R R E R A, 1995 o E R
SRR ERE A, 1999) Kb [F HE & B ol 1988—2008 48 4 iy H 4 B 5% (http: / www.
esndme. ac. en/newweb/). SCHT | FTHYIE 20 M H RIS 3l W72 BRI A 5K 35 5 4 (2003) SR
AR 2 (2003) (B 5E 45

1 ZNUMEFHEE R REMRES

R 5K 55 52 55 (2008) YW T4 2R o DO 72 6 A A DU 1| e ) nn 396 o #fi 22 7 2885 | 3%
T 2R AT 2 T G e iR Tt B ) T SR R . 2 T R B A . B i R A5
AL . BRI AR AR A R e A T 32 B rp A T L Vil DB S T L B 2 | Bk 55— 1] by 3¢
Crp e W7 ) RO — 5 B0 W 288 Ol B 288D B R S 8 4 (B 6 55 . 2005, 20085 Densemore
et al, 2007). WO HBRE K AT M TS — AU BT 228 b o J2 i 170 L3 oo 4 B2 4 1) 2R Rl 1ol 4 5% O
PR £ 59 U4 B0 25 2R

S 17 1 U 2R G 2 U 20 44 3 1 Bl URARAIK. R AT A9 GPS LI B . R RS A R ] L
ZEHT I S RN T 2 2 mm/a. BRI S RO A2 1 mm/a. 5 4 RE 3 B F
FUAS RNy 2 R A — B R R MR A B A A O 2000—6 000 a. g1 1L W7 247 A&
TR SRR BE AR AL U T I SR AR B A T b S AR R T . AR TR
AR, IR B R A RS, SO R 3 52 B AR Sl R R B 30 R0 i e A
JE R HS R

Dy S MR B . e 1T LT R M R B K AN . A D S R DUOR A R AR 7
Pz . MURE 5 K6 UL EHIER . RORMAE Dy 1654 4F 4 A 21 H W 6. 5 L3 5R.
1713 JFC A 0 ) G 7 7 28 AR R R, e Amad 4 Uk 7 UL R

P 1 e ] i ity CELAE e 171 L W7 238 R W7 28 ) A 17 SL AT sk ISR Y 5 2 LA B3l
G h M . B L AL, QiR R M=6. 5 MR, 1% X A] REAEAE TG BRI s BB — AN IE
BRIIRECH 1630—1748 4F, $54E 119 a. LA 6.5 F UL EHIRE 4 K. i RHIFRDY 1713 4F
OIS — B iR 7 G, AR 226 B AE (1994) YRR ST 45 R, Je 1] 1 M fZaly 1879 4 LUk
MZ=6.0 HRGORIIEA SER , 1931 4RIk M=5. 0 iR BRI A SE 8. "I 0L, 2 — % BRI
MR TR A ZE B . B NG BRI 1933 4E I  tfy . AP ATAS a(1933-—1976 4F) #1752 15 5h

4.0 " | |

1550 1600 1650 1700 1750 1800 1850 1900 1950 2000
FEhy

K1 el @ M=5.0 MG 3 M &
Fig. 1 M-+t plot of M=5. 0 earthquakes in LLongmenshan seismic belt

8.0F
7.0
§6.0»

5.0

http://www.dizhenxb.org.cn



6 1 B Ha4E, 2008 4E I Ms8. 0 MR T MR 1 B S R R AT 609

Jewr AL, kA M=5.0 #58 29 I, P31 1.6 a B4 1 IR KA 7 PR 3 . 735k
1933 4 8 H 25 HP—&E 7.5 HHRGEHFIE X B, 1976 4F 8 H 16 HMik—F K
T2HMS A 23 H 7.2 KM, BEfG 32 a(1977—2007 4F) #u 5= IE S AKE AR AR, UL A&
1999 4F 9 H 14 HPYUJIZRAT 5.0 25 F1 1999 4F 11 J 30 H U2 E 5.0 iz, F2HAR0)1] He
R 32 a BT TILHL AR 5 Z LA 1 Hb R TG 3l 38 B 0% BRI N 0 = TR R 12, 1960).

2 )RR E KR BXEREN R

2.1 BeWOAMS. 1 ERPEXRMEAMEBXEEES

P2 & 1900 45 DA Hh B K i P 38 S 4B X CR = M XOM=7. 8 M i M [, &l 2
AL X KGR IE Z BAA W i 36 BR— P # s B vk, 2001 AE R & 1 79 Ms8. 1 MR 1 &
AT T Z XA 31 a i 7.8 LA B LRV, R BT T F E KRG X 50 a (19 8 g
TR AR K =AM XTI HE A — B NG BRI B, B S 2003 AR L AR R 7.9
AN 2005 4FE B IH 7.8 MR A 4k & AR — DT SE T X — a5, 2001 4F DAHT i X 2
3 A IEBRETBE . 4352k 1902—1912 4F . 19201934 4EF 19461957 4F. 4541 BR A Bt
FEEE 10 RAF, RAEBRETRR 7.8 F UL EKE. BOINHEE & EAE 2001 FFHIR A5 4
T BRI B

Hp R Rl b X 58 R B AT R AL B A9 (RIS, 1993, 1994 AE S, 2005).
19002000 4F 3 [ K Bli P &8 2k 2 2B TR 8 K FE . 7T 73 JM3 40 (R 1), 4 P e 6 I [ [i) ol

9.01

8.0
7.0 o L L n L )
19

1900 20 1940 1960 1980 2000

P2 o [ RS PG A K AR X M=>7. 8 b i Bl Mt ]

Fig. 2 M-+t plot of M=7. 8 earthquakes in western China and its adjacent regions
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In Figure (a), the hollow circles denote earthquakes during 2001-11-14—2003-07-20.

In Figure (b) the hollow circle and the gray circle denote earthquakes during
2003-07-21—2008-02-26 and 2008-02-27—2008-05-11, respectively
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Fig. 7 Seismic gap of M—=5. 0 earthquakes

(a) Hollow circles, grey circles and triangles denote M=5. 0 earthquakes during 1 Jan. 1930 to

24 Feb. 1970, 25 Feb. 1970 to 13 Sep. 1999 and 14 Sep. 1999 to 11 May 2008,
respectively; (b) M- plot of earthquakes in the seismic gap
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In Figure (a) hollow circles and solid circles denote earthquakes during 1 Sep. 2001
to 10 Mar. 2007 and 11 Mar 2007 to 11 Mar 2008, respectively
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Fig. 9
Qinghai—Xizang block (a) and variation of

Distribution of earthquake swarms in
swarm frequency with time (b). In Figure
(a), hollow circles and grey circles denote
earthquakes during 2003-07-21—2006-12-31
and 2007-01-01—2008-05-11,

The sliding window is six-month long and the

respectively.

sliding step is one-month long for Figure (b)
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Fig. 10 Distribution of M; Z>4. 0 earthquakes in Qinghai—Xizang block and its vicinity before
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